This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PTO 01 -3599 Japanese Kokai Patent Application 

No.Hei 1[1989]-233131 



MICROEMULSIONS 
Masaaki Yu, et al. 



UNITED STATES PATENT AND TRADEMARK OFFICE 
WASHINGTON, D.C. JULY 2001 

TRANSLATED BY THE RALPH MCELROY TRANSLATION COMPANY 



1 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAI PATENT APPLICATION NO. HEI 1 [ 1 989]-293 1 3 1 

Int. CI. 4 : B01J 13/00 

A 61 K 7/00 
7/06 
7/075 
7/08 
7/50 





C 08 L 83/04 


Sequence Nos. for Office Use: 


A-8317-4G 




N-7306-4C 




8213-4C 




6971-4C 




6609-4J 


Filing No.: 


Sho63[1988]-120369 


Filing Date: 


May 17, 1988 


Publication Date: 


November 27, 1989 


No. of Claims: 


1 (Total of 6 pages) 


Examination Request: 


Not filed 



MICROEMULSIONS 
[Maikuroemarushion] 

Inventor: Masaaki Yu, et al. 

Applicant: Shiseido Co., Ltd. 

Claim 

Microemulsions, characterized in that the microemulsions contain at least (1) hydrophilic 
surfactants, (2) silicone oil containing at least 0.5 wt% of one or more of silicones with silicon 
number of 12 or higher, (3) one or more of water-soluble m onohydric alcoh ol, water-soluble 
polyhydric alcohol, water-solubl e polysaccha ride, and (4) water, the weight ratio of the 
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hydrophilic surfactants to the oil ingredients is 1:0.5-1:10, and the average particle diameter is 
0J H-0.1 urn. ^ ~~ 

Detailed explanation of the invention 
Industrial application field 

The present invention relates to stable microemulsions obtained by mixing silicone oils 
using hydrophilic surfactants that are used for, e.g., cosmetics, toiletries, household products, 
pharmaceuticals, etc. 

Prior art 

The known microemulsions are those reviewed below. These are obtained by one method 
using ordinary nonionic surfactants and oils, by a second method, combining anionic surfactants 
and cosurfactants, and in a third method, combining anionic surfactants with nonionic surfactants 
or electrolytes. 

In the first method, when a hydrocarbon such as cyclohexane, n-heptane, etc., is added to 
an aqueous solution of a nonionic surfactant such as iso-R 9 C 6 H 4 0(CH 2 CH 2 ) 9 H, etc., and the 
temperature is raised to a region in which the solubilization quantity of the hydrocarbon (oil) 
suddenly increases, at just this side of the cloud point of the nonionic surfactant (Solution and 
Solubility, by Keizo Shinoda, 209-225, Maruzen Press) t is known that in the Iw region from the 
solubilization limiting temperature to the cloud point shown in the phase diagram, the solubility 
of oil in the aqueous solution dramatically increases, and a so-called microemulsion forms. 

In the second method, an anionic surfactant is combined with a cosurfactant such as 
pentanol, hexanol, octanol, etc. to make a hydrophilic-lipophilic balance of the system, and it is 
intended to utilize the region wherein the solubilization quality of the hydrocarbon (oil) suddenly 
increases within the extremely narrow range of ratios of the hydrophilic-lipophilic balance. In the 
third method, an electrolyte is added to a combination of a lipophilic nonionic surfactant with a 
specific surfactant or an ionic surfactant to obtain a composition, and it is intended to utilize the 
region wherein the solubilization quantity of the hydrocarbon (oil) suddenly increases within the 
extremely narrow range of ratios of the hydrophilic-lipophilic balance of the system in the 
composition (Keizo Shinoda, Hiroyuki Nishijo, 308-314, 35, 1986, Kokai Patent Application No. 
Sho 58[1983]-12831 1, Kokai Patent Application No. Sho 58[1983]-131 127). 

However, microemulsions of silicone oils cannot be obtained by any method mentioned 

above. 
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Problem to be solved by the invention 

However, the characteristic of microemulsions, that is, homogeneous dissolution of a 
large quantity of silicone oils using a small quantity of surfactants, is extremely useful and the 
completion of microemulsions, which themselves have high stability and can be stably stored 
even when the microemulsions are added to other aqueous formulations, has been a task of 
researchers. 

The present researchers assiduously studied obtaining a microemulsion that would itself 
have high stability and could be stably stored even when the microemulsion is added to other 
aqueous formulations; as a result, it was discovered that a microemulsion having a small 
emulsified particle diameter is stable over an extremely wide temperature range, can contain a 
large quantity of silicone oils and that it can be easily obtained by emulsification of a system 
containing at least an ordinary hydrophilic surfactant, silicone oil containing at least 0.5 wt% by 
of one or more silicones with silicon number of 12 or higher, one or more water-soluble 
monohydric alcohol, polyhydric alcohol and saccharides, and water. The present invention was 
completed based on this discovery. 

Means to solve the problem 

The present invention is a group of microemulsions, characterized in that they contain at 
least (1) hydrophilic surfactants, (2) silicone oil containing at least 0.5 wt% of one or more of 
silicones with silicon number of 12 or higher, (3) one or more water-soluble monohydric alcohol 
water-soluble polyhydric alcohol, and water-soluble polysaccharide, and (4) water, and the 
weight ratio of the hydrophilic surfactants to the oil ingredients is 1:0.5-1:10, and the average 
particle diameter is 0.01-0.1 nm. 

The average particle diameter used here was determined by the dynamic light scattering 
method, concretely measured by the NICOMP-270 (HIAC/ROYCO Co.). 

Hereinafter, the constitution of the present invention is explained in detail. 

As the surfactants to be used in the present invention, HLB must be hydrophilic since it is 
necessary to obtain oil-in-water microemulsions; with this requirement met, ordinary ionic and 
nonionic surfactants can be used. 

As concrete examples of nonionic surfactants, there are polyoxyethylene (hereinafter 
called as POE) sorbitan fatty acid esters, e.g., POE sorbitan monooleate, POE sorbitan 
monostearate, POE sorbitan trioleate, etc.; POE sorbit fatty acid esters, e.g., POE sorbit 
monooleate, POE sorbit monostearate, etc.; POE Sorbit pentaoleate, POE glycerin fatty acid 
esters, e.g., POE glycerin monostearate, POE glycerin triisostearate, POE glycerin isostearate, 
etc.; POE fatty acid esters, e.g., POE monoeleate, POE distearate, POE dioleate, etc.; POE alkyi 
ethers, e.g., POE oleyl ether, POE stearyl ether, POE behenyl ether, POE 2-octyldodecyl ether 
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POE 2-hexyldecyl ether, POE 2-heptyI undecyl ether, POE 2-decyltetradecyI ether, POE 
2-decylpentadecyl ether, POE colestanol ether, etc.; POE alkylpheny] ethers, e.g., POE 
nonylphenyl ether, etc.; POE.POP /3 
block copolymers; POE.POP alkyl ethers, e.g., POE.POP cetyl ether, POE.POP 2-decyltetradecyl 
ether, POE.POP hydrated lanolin, etc.; POE castor oil or hardened castor oil derivatives, e.g. 
POE castor oil, etc.; POE beeswax-lanolin derivatives, e.g., POE sorbit beeswax, etc.; sugar 
esters, e.g., sucrose oleic acid monoester, etc.; polyglycerin monoalkyl ester and monoalkyl 
ethers; polyether-modified silicone surfactants, etc. As concrete examples of anionic surfactants, 
there are fatty acid soaps such as sodium laurate, potassium palmitate, etc., higher alkyl sulfuric 
ester salts such as sodium lauryl sulfate, potassium lauryl sulfate, etc., alkyl ether sulfuric acid 
ester salts such as polyoxyethyelne (hereinafter called as POE) lauryl sulfuric acid 
triethanolamine, etc., N-acylsarcosinic acids such as sodium lauroylsarcosinate, etc., higher fatty 
acid amidosulfonates such as sodium N-myristoyl-N-methyltaurine, etc., phosphoric acid ester 
salts such as sodium POE oleyl ether phosphate, POE stearyl ether phosphoric acid, etc., 
sulfosuccinic acid salts such as sodium di-2-ethylhexylsulfosuccinate, etc., 
alkylbenzenesulfonates such as sodium linear dodecylbenzenesulfonate, linear 
dodecylbenzenesulfonic acid triethanolamine, linear dodecylbenzenesulfonic acid, etc., and 
N-acylglutamic acid salts such as monosodium N-lauroyl glutamate, N-disodium N-stearoyl 
glutamate, monosodium N-myristearyl-L-glutamate, etc. 

Examples of cationic surfactants are alkyltrimethyl ammonium salts such as 
stearyltrimethylammonium chloride, lauryltrimethylammordum chloride, etc., 
dialkyldimethylammonium salt, alkyl tertiary ammonium salt, and alkylamine salt, etc. 

Examples of amphoteric surfactants are imidazoline type amphoteric surfactants such as 
2-undecyl-N,N,N-(hydroxyethylcarboxymethyl)-2-imidazoline sodium salt, 
2-cocoyl-2-imidazolinium hydroxide- 1-carboxyethyloxy disodium salt, etc., betaine type 
surfactants such as 2-heptadecyl-N-carboxymethyl-N-hydroxyethylimidazolinium betaine, 
lauryldimethylaminoacetic acid betaine, alkyl betaine, amidobetaine, sulfobetaine, etc., and 
amino acid salts such as N-lauryl p-alanine, N-stearyl p-alanine, etc. These surfactants are used 
singly or in combinations of two or more. 

To obtain satisfactory microemulsions by the present invention, water-soluble 
polyether-modified silicon surfactants having silicone as a hydrophobic group are preferred. 
When the hydrophobic group is hydrocarbon, surfactants having hydrocarbons with carbon 
number 12 or higher are preferred, and those with carbon number 16 or higher are more 
preferred. To improve the stability at low temperature, those having a graft point of normal 
temperature or lower, preferably 0°C or lower, are good. 
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Silicones to be used in the present invention are water insoluble, specifically 
dimethylpolysiloxane oils, cyclic dimethylpolysiloxane oils, methylphenylpolysiloxane oils, 
amino-modified silicone oils, epoxy-modified silicone oils, epoxy.polyether-modified silicone 
oils, carboxyl-modified silicone oils, alcohol-modified silicone oils, alkyl-modified silicone oils, 
polyether-modified silicone oils, fluorine-modified silicone oils, and macromolecular 
dimethylsiloxanes, etc. Silicones to be used in the present invention are silicone oils that contain 
at least 0.5 wt% by weight of one or more silicones having a silicon number of 12 or higher. 

According to the discovery of the present inventors, a stable microemulsion 
can be obtained by adding 1% dimethylpolysiloxane with a viscosity of 100 cps to cyclic 
dimethylpolysiloxane with polymerization degree of 5, and from which it was difficult [in the 
past] to obtain a stable microemulsion. It was discovered that stable microemulsions can be 
obtained even from silicone oils that do not contain 0.5 wt% by weight of silicones having 
silicon number 12 or higher, by adding 0.5% or more of silicones having silicon number of 12 or 
higher. 

As the water-soluble alcohol, polyhydric alcohol, and saccharides to be used in the 
present invention, those ordinarily used are satisfactory, and as concrete examples, methanol, 
ethanol, propanol, isopropanol, butanol, propylene glycol, 1,3-butylene glycol, 1,4-butylene 
glycol, glycerin, diethylene glycol, dipropylene glycol, polypropylene glycol, tetraethylene glycol, 
diglycerin, polyethylene glycol, polyglycerin, sorbitol, maltitol, maltitriose, mannitol, maltose, 
sucrose, etc. These are used singly or in combinations of two or more. 

The microemulsions of the present invention contain 0.1-30% surfactants, 0.1-60% 
silicones, 10-98% water and 1-90% monohydric alcohol, polyhydric alcohol, and/or saccharide. 
Further, the ratio of the surfactant to the oil ingredients is 1 :0.5 -l:10, an d the emulsified particle 
size js 0.01 -0.1 Jim . 

The microemulsions can be prepared using an emulsifying machine giving strong shear 
stress; for instance, high pressure homogenizer or ultrasound emulsifying machine, etc.,; and the 
emulsification is carried out at a ratio of monohydric alcohol, polyhydric alcohol and/or 
saccharide to water of 1:5-19:1. When particles with 0.05 urn or smaller size are prepared, the 
emulsification has a ratio of monohydric alcohol, polyhydric alcohol and/or saccharide to water 
of 1 :4-8:2. Those microemulsions may be diluted with water if necessary, or mixed with water 
base products. It is desirable to use a high-pressure homogenizer, and it is preferred to emulsify 
at a temperature of 50°C or lower under a pressure of 300 atm or higher when particles of 0.05 
um are desired. 

Products made with the microemulsions of the present invention may additionally include 
perfume, pigment, buffer agent, salt, fade resistants, preservative, oxidation-resistant perfume, 
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coloring agent and other powders, pharmaceuticals, thickening agent, UV absorbent, other oil, 
surfactant, activity aid, etc. 

Application examples 

Next, the microemulsions of the present invention are explained in detail by application 
examples and comparative examples, but the present invention is not limited to those. 

A pplication Example 1 Furniture polishing agent 

Dimethyl silicone (5000 cps) 1 0.0 parts by weight 

Illuminating kerosene 20.0 

Preservative proper quantity 

Ammonium oleate 3.0 

Water 25.0 

Isopropyl alcohol 5.0 

Water 40.0 

The first three items were mixed and dissolved at 70°C while the succeeding three were mixed 
and dissolved by heating at 70°C. The former was added to the latter under stirring and 
pre-emulsified. It was then emulsified at a pressure of 200 arm and 60°C using a high-pressure 
homogenizer and the last addition of water was made to obtain a transparent microemulsion. 

The average particle diameter of oil droplets of the microemulsion was measured by the 
dynamic light scattering method. It was 0.08 um. The emulsion remained stable over one year, 
and no separation occurred at all. 

A pplication Example 2 Beauty wash ^ 

Dimethyl silicone (20 cps) 0.5 parts by weight 

Isopropyl myristate 0.5 

Preservative proper amount 

Perfume proper amount 

HCO-60 (Nikko Chemicals Co.) 1 -5 

Water 0.5 

Glycerin 2.5 

Water ' 89.59 

Ethanol 50 

The first four items were mixed and dissolved at 70°C while the succeeding three were mixed 
and dissolved by heating at 70°C. The former was added to the latter under stirring and 
pre-emulsified. It was then emulsified at a pressure of 500 arm and 30°C using a high-pressure 
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homogenizer and aqueous ethanol solution of the last two items was added to obtain a 
transparent microemulsion. The average particle diameter of oil droplets of the beauty wash was 
measured by the dynamic light scattering method. It was 0.02 urn. This beauty wash was 
extremely stable and it gave a particularly refreshing feeling on application. 



Application Example 3 Transparent hair rinse 
Cyclic dimethylsilicone (degree of polymerization 5) 
Macromolecular dimethylsilicone 
Preservative 
Perfume 

Cetyl trimethylammonium bromide 
Water 
Glycerin 

The first four items were mixed and dissolved at 70°C while the succeeding three were mixed 
and dissolved by heating at 70°C. The former was added to the latter under stirring and 
pre-emulsified. It was then emulsified at a pressure of 500 atm and 30°C using a high-pressure 
homogenizer to obtain a microemulsion. The average particle diameter of oil droplets of the hair 
rinse was measured by the dynamic light scattering method. It was 0.08 urn. The rinse was 
extremely stable and provided a satisfactory feeling on application. 



40.0 parts by weight 
2.0 

proper amount 

preferred amount 

6.0 

30.0 

28.0 



A pplication Example 4 Shampoo 

Dimethyl silicone (100 cps) 

Polyether-modified silicone activating agent (note) 

Water 

Propylene alcohol 

CHjf CHj] f CHj 1CH3 



(note) 



cB r sto 

CHj 



hstoh 

I 

CTDJ 



-sio- 
I 

(CBj) 



OtCBjCB^OaCHj 



SI-CB^ 
I 



40.0 parts by weight 

15.0 

15.0 

30.0 



The first item was heated to 50°C while 2)-4) were mixed and dissolved by heating at 50°C. The 
former was added to the latter under stirring and pre-emulsified. It was then emulsified at a 
pressure of 800 atm and 30°C using a high-pressure homogenizer to obtain a transparent 
emulsion. 



The average particle diameter of oil droplets of the microemulsion was measured by the 
dynamic light scattering method. It was 0.05 um. 

5 parts of the microemulsion were mixed with 95 parts shampoo base described 



below to obtain a shampoo. 
Shampoo base 

Polyoxyethylene (average 1 .0) 
Na lauryl sulfate 8.0 

Polyoxyethylene (average 2.0) 

Na lauryl sulfate 5.0 
Lauryldimethylaminoacetic acid betaine 1 .5 

Coco fatty acid diethanol amide 4.0 

Preservative proper amount 

Perfume proper amount 

Pigment proper amount 

Water balance 



This shampoo was stable over one year, and no separation occurred at all. Further, an 
application test was conducted by comparing it with the shampoo base not containing the 
microemulsion. Twenty of twenty panels selected the [microemulsion] shampoo, which was 
superior in gentleness in washing and combing. 

Effect of the invention 

As explained above, the present invention relates to microemulsions comprising 
hydrophilic surfactants and monohydric alcohol, polyhydric alcohol, and/or saccharides that have 
high practicality in stability, safety, and functionality. Because of these merits, the present 
invention can be used for water base products such as hair tonic, hair lotion, after-shave, 
shampoo, rinse, lotion, body lotion, hair oil, emollient oil, beauty wash, aerosol products, 
deodorant, liquid agents for pharmaceuticals, bathing agents, etc. 
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